Distribution of spleen tyrosine kinase and tau phosphorylated at tyrosine 18 in a mouse model of tauopathy and in the human hippocampus.
Spleen tyrosine kinase (Syk) has been shown to phosphorylate tyrosine 18 of tau in vitro. It has been proposed that increased immunoreactivity for double-phosphorylated Syk in hippocampal neurons of Alzheimer's disease cases indicates a not yet defined neurodegenerative process. To investigate this possibility we have studied Syk and tau phosphorylated at tyrosine 18 (pTyr18) in transgenic mice and human hippocampi. We performed immunohistochemistry, immunofluorescence labeling and Western blotting and compared the distribution of Syk double-phosphorylated at tyrosines 525 and 526 and pTyr18 in human tau transgenic pR5 mice and human hippocampi with low and high Braak stages for neurofibrillary tangle pathology. pTyr18 appeared early during the course of neurodegeneration in pR5 mice and was widely distributed in the pR5 brain, including neuronal somata and fiber tracts. In contrast, only strongly pTyr18- and AT100-(tau phosphorylated at Thr212 and Ser214) positive neurons with a fibrillary tau pathology in old pR5 mice and microglia displayed immunoreactivity for double-phosphorylated Syk. In human hippocampi, phosphorylated Syk was mainly present in granulovacuolar inclusions in hippocampal pyramidal neurons and did not co-locate with pTyr18 in these neurons. We observed pTyr18-positive neurons and neurons with granular pSyk immunoreactivity already at early Braak stages and their number was markedly increased in Braak stage VI. Syk appears unlikely to be the major kinase that phosphorylates tyrosine 18 of tau in tauopathy. It possibly phosphorylates tyrosine 18 of tau and regulates other tau kinases in neurons with a fibrillary tau pathology.